Coadministration of a herpes simplex virus-2 based oncolytic virus and cyclophosphamide produces a synergistic antitumor effect and enhances tumor-specific immune responses.
Despite their unique property of selective replication and propagation in tumor tissues, oncolytic viruses have had only limited antitumor effects in cancer patients. One of the major reasons is probably the host's immune defense mechanisms, which can restrict the ability of the virus to replicate and spread within tumors. The innate immune system, which can be rapidly activated during virus infection, likely plays a more pivotal antiviral role than does acquired immunity, as the antitumor effect of an oncolytic virus is mainly generated during the acute phase of virus replication. To exploit the potential of cyclophosphamide, a cancer chemotherapeutic drug that also inhibits innate immune responses, to enhance the activity of oncolytic viruses, we evaluated the effect of coadministration of this drug with a herpes simplex virus-2-based oncolytic virus (FusOn-H2) against Lewis lung carcinoma, which is only semipermissive to infection with FusOn-H2. This strategy synergistically enhanced the antitumor effect against lung carcinoma growing in mice. It also potentiated the ability of FusOn-H2 to induce tumor-specific immune responses. Together, our results suggest that coadministration of FusOn-H2 with cyclophosphamide would be a feasible way to enhance the antitumor effects of this oncolytic virus in future clinical trials.